The variations in socioeconomic status (SES) between different social classes of a population correspond to differences in accessibility to all resources available and able to improve global health. SES can influence global health trajectory for an individual or a community, depending if SES is low or high. Sleep is sensitive to environmental stimuli, as well as living conditions. Plenty of studies linked sleep complaints with mood disorders, allostatic load or circadian disruption; but very few or none investigated deeply what happened earlier to sleep depending of SES. While SES is now known as one of the main determinants for a good health and a good aging, its influence on sleep disorders (SD) is not well understood. SES is a concept, not directly observable but estimated using indicators like income, education, occupational status and area of living. Even if recent evidence suggested that few of SES indicators like occupational status are linked with sleep disturbances, the relation between SES and health in general with sleep as an outcome or a mediator is not well documented. This scoping review synthetized studies which investigated physiological and psychological mechanisms resulting from a low SES and linked them with sleep disturbances as consequences or as mediators. This review also explore a possible role played by sleep in the relation between socioeconomic status and health inequalities.
INTRODUCTION
Sleep disorders (SD) are among the most studied neurological outcomes in past two decades. They have many psychosocial aetiologies like lifestyle, night shift, sporadic daily stressors or environmental stress.
They are linked to physiological dysfunctions of internal clock, circadian cycle or hormonal systems involved, like dopaminergic system and melatonin [1] [2] [3] [4] [5] . SD are often associated with age related comorbidities. For children and adolescents, they are associated with poor school performance and breathing abnormalities [6] [7] [8] , for adolescents an association was reported between SD and anxiety 9 ; and for adults there seems to be strong association between SD and other neurological outcomes like depression, cognitive impairment and circadian disruption [10] [11] [12] . Current literature lacks significant information as it relates to socioeconomic factors associated with the sleep disorders. There is lack of data on the interaction between macroenvironment of the individual and its effect of health outcomes, even if health inequities existed in several situations. Socioeconomic status (SES) indicators (i.e. income, household, education, neighborhood, lifestyle) can affect the global health of a community [13] [14] [15] [16] . In addition, SES can influence the development of SD in the same community. The variations in SES between different social classes of a population correspond to differences in accessibility to resources to improve global health 13, 17 . While SES is now known as one of the main determinant for a good health and aging, its influence on sleep disorders is not well understood. The impact of SES can not be observed or measure directly. It is estimated by different parameters as income, education and occupational status 13 . These characteristic of SES makes it difficult to predict its influence on clinical outcomes, such as sleep impairment, on a quantitative basis. This theoretical review explores some theories linking environment and sleep disorders, with different patterns associated to SES and specifically the socioeconomic gradient. A model of interaction is proposed to summarize and conceptualize these interactions and to promote further research on these topics.
1-Influence of objective and perceived low socioeconomic status on sleep disturbances
The existence of a socioeconomic gradient drives the development of social inequalities, but also health inequalities 13 . Few researchers have explored these theories in the last decade and have tried to understand if these associations can be deleterious for the individuals or the community. While assessing psychological and socioeconomic health status of community-dwelling older adults in Taiwan and comparing the psychological and socioeconomic health inequalities among people of different age, gender, marital status, and exercise habits, Chen et al. found that the major psychological and socio-economic health concerns were sleep disturbances and financial burden for all the groups 18 . Studies have suggested that younger and older adults had better psychological well-being, but the data was not convincing 12, 19, 20 . It may be because the allostatic load side effects takes time before their manifestation [21] [22] [23] , and also because there are many trajectories created by the socioeconomic gradient which may leads to different health impairments for the same community [24] [25] [26] 38 . They found that, there were behavioral and biological implications of social ladder and sleep quality in health processes, and a negative association existed among sleep disorders, low measures of sleep quality, continuity, and quantity in a large cohort of one hundred and seventy pregnant women at 10-20 weeks gestation. They concluded that low SES was associated with poorer sleep quality and fragmented sleep 46 . In summary, low SES, lower income, aging and difficulty to access health can increases the risks of sleep disturbances.
2-Influence of sleep disturbances on health outcomes
Chiang JJ et Al. has showed that, experimentally induced sleep loss and sleep fragmentation can have both short and long term health consequences, mainly by altering the activity of major neuroendocrine systems, such as the autonomic sympatho-adrenal system and the hypothalamic-pituitary-adrenal (HPA) axis, affecting the mechanisms regulating stress responsiveness 47 . Caroll JE et Al. in the same trend established an association between allostatic load and sleep impairment 48 . Carroll JE et Al. measured 22 biomarkers and included them in an allostatic load score, representative of 7 different physiological systems which were the cardiovascular system (systolic blood pressure, pulse pressure, and heart rate), lipid metabolic system (triglycerides, high density lipoprotein (HDL), low density lipoprotein (LDL), body mass index, and waisthip ratio), glucose metabolic system (fasting blood glucose, glycosylated hemoglobin, and the homeostasis model of assessment of insulin resistance (HOMA-IR)), immune system (inflammatory markers: C-reactive protein, Interleukin (IL)-6, e-Selectin, intracellular adhesion molecule-1, and fibrinogen), sympathetic nervous system (SNS; Urinary norepinephrine and epinephrine), parasympathetic nervous system (PNS; heart rate variability: standard deviation of R-R intervals, low frequency (LF) and high frequency (HF) spectral power), and hypothalamic-pituitary-adrenal system (urinary cortisol and serum dehydroepiandrosterone sulfate (DHEA-S)) 48 . They found that self-reported poor sleep quality with either short or long sleep duration is associated with dysregulation in physiological set points across regulatory systems, leading to elevated multisystem biological risk. 
3-Mediation of the socioeconomic status-health gradient by sleep disturbances
Like many other concepts, SES and its impact on health outcomes have different expression and different time frame from one individual to another, even among the members from the same community or from same socioeconomic background 13, 42, [67] [68] [69] [70] [71] . This is a manifestation of health gradient, which is affected by the structure of the society, the social position occupied by individuals and their ability to aggregate resources useful for their own well-being [72] [73] [74] . Etindele et al. presented brain disorders as a complex combination, resulting from a diversity of psychosocial, physiological and environmental risk factors modifying neuronal networks, and leading to cognitive impairment, suicidal ideation and associated outcomes such as mood disorders and sleep disorders 11, 12, 22, 75 . According to previous reports, these factors reveal systematic trends in the distribution of health issues each person is exposed in their lifetime; leading to chronic conditions during aging or financial burden due to significant comorbidities from middle-age to elderly life 13, 24, 30 .
Tomfohr et al explored this theory by measuring the association between SES in childhood and adult sleep and analyzing adult sleep according to race 76 . They also evaluated if there is any associations between SES, race and sleep are influenced by factors such as health practices and current social status. The experimental design was mixed, with a combination of interviews and polysomnography; allowing researchers to obtain perceived or self-reported measures and quantitative measures. They found that participants with lower childhood SES spent more time in Stage 2 sleep and less time in slow-wave sleep than those with higher childhood SES. Their findings showed that women from low childhood SES had more difficulties to fall asleep compared with women with high SES. Their sample was representative with women from different social class or ethnicity; black participants spent less time in slow-wave sleep than white participants. An interaction of Age X Race was identified in the prediction of subjective sleep quality, confirming the influence of age in the relation to SES and SD.
Since SES influences sleep outcomes and poor sleep has direct effects on health, as we described earlier, researchers have further focused on the hypothesis that SD partly mediates the negative SES-health gradient.
In earlier studies, Mulatu and Schooler identified significant longitudinal and reciprocal connections between SES (with his indicators like income, type of job and daily living) and self-reported general health with sleeping behaviour serving as significant mediator variable, and they found an inverse association between SES and sleep duration, despite the fact that low SES predicted poorer overall health 77 . More precisely, their results indicated that social background, job, and psychological characteristics are predictive of health outcomes both directly and indirectly and that job conditions and psychological characteristics have these effects even after a lapse of 20 years 78 . On the other hand, Moore et al. found a significant role for poor sleep quality instead of quantity in explaining poor perceived physical and mental health of lowincome subjects 79 . Contoyannis and Jones explained later this perception of sleep impairment by employing complex statistical methods to estimate the effects of lifestyle and socioeconomic factors on health outcomes. They concluded that over 75% of the total effect of lifestyle factors on the SES-health gradient is masked when they are only considered exogenous variables; accounting for endogeneity, sleeping the recommended amount of hours has a much larger positive impact on general health 80 . Sekine et al. tested the hypothesis that sleep quality mediates the relationship between SES and health related quality of life and identified significant gender differences, concluding that the influence of SES is more evident on the physical and particularly mental health of men rather than women 24 . In a more recent research on children, insomnia complaints were proven as mediator of the association between low perceived family economy and self-reported mental health problems 81 .
Prather AA et al. showed that sleep duration and efficiency mediates the negative relation between perceived social ranking and susceptibility to common cold. They found that shorter sleep duration, measured behaviourally using actigraphy prior to viral exposure, was associated with increased susceptibility to the common cold 82 . Kumari et al. studied dysregulation of the HPA axis associated with disadvantaged social position in working populations and also among retired older people. They found that sleep behaviors and lower income mediates the effect of occupational status on the cortisol secretion 83 . Hawkley et al.
investigated the implications of SES on physiological dysregulation. They found that sleep disturbances mediates the effects of SES in a middle to early old-age population, influencing and worsening the association between allostatic load and SES 84 .
All these findings reveal implication and mediating influence that social conditions and their determinants exerts on global health in the life course in general, and often through some sleep disorders 45, 67, 68, [85] [86] [87] . This is true for every society, developing country or low and middle-income countries. Epidemiology of populational health demonstrated that influence of SES is present for children, adolescents and old people; regardless of someone living in developed country like USA or low-income region like Sub-Saharan Africa 45, 67, 68, [85] [86] [87] . Lo and Lee explored sleep disturbances among seniors by investigating the prevalence of poor sleep quality, the relationship between sleep quality and health-related quality of life, and associated factors of good sleepers in different age group 88 . They found a negative association between poor quality and shortterm sleep with a healthy quality of life and stated that such association worsens with aging 88 . Similar conclusions were seen by Green et al. who studied patterns of insomnia symptoms on elderly population and examined on how they vary according to gender and profession, using data of three cohorts followed for 20 years 45 . They found that chronic symptoms of insomnia expressed by difficulties in maintaining and initiating sleep are influenced by social factors 45 . Sleep disturbances appears, regardless of context; associated to SES. Sleep disorders are the result of a progressive accumulation of chronic stress (also named allostatic load) and they are also a predictive sign that an individual has reached his social resilience limit, as depicted in the figure 1. 
